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(54) MANUFACTURING METHOD FOR ARRAY SUBSTRATE FOR FLAT DISPLAY 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method which can 
decrease the number of patterning processes and reduce the manufacture cost, 
in a manufacturing method for an array substrate used for reflection type flat 
display. 

SOLUTION: When the pattern of a thick resin film where a reflection type pixel 
electrode 62 is mounted is formed, photosensitive setting resin is applied for 
coating and then exposure operation is performed by using a mask pattern 8 
which has punch parts 82 and translucent parts 81 at specific parts. 
Consequently, contact holes 52 and 453 penetrating the thick resin film 5 are 
formed after unset resin is removed and at the same time, the reflection type 
pixel electrode 62 is made uneven to form an uneven pattern 55 for preventing a 
glaring reflection on the surface of the thick resin film 5. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] So that the switching element arranged to the pixel field on a substrate and wiring for 
supplying a driving signal to these switching elements may be covered Penetrating the coating process 
which coats insulating photopolymer liquid, and light is kept nearly completely. The section, The 
exposure process exposed on the photopolymer film using the mask pattern which has the transflective 
section with few amounts of light transmission per unit area to the aforementioned omission section, 
The manufacture approach of the array substrate for flat-surface displays characterized by including 
the contact hole which penetrates said photopolymer film and the process which forms a concavo- 
convex pattern, and the process which forms a pixel electrode on said concavo-convex pattern of said 
photopolymer film. 

[Claim 2] The manufacture approach of the array substrate for flat-surface displays according to claim 
1 characterized by the thickness of said photopolymer film being 1 micrometers or more. 
[Claim 3] The manufacture approach of the array substrate for flat-surface displays according to claim 
1 which said photopolymer liquid is a positive type and is characterized by for said mask pattern 
extracting and forming said contact hole corresponding to the section. 

[Claim 4] The 1st wiring layer pattern which said switching element is a thin film transistor, and contains 
two or more scanning lines, the gate electrode, and the scanning-line pad section which are arranged on 
said substrate, The semi-conductor coat pattern which is formed on wrap gate dielectric film and this 
gate dielectric film in this 1st wiring layer pattern, and forms the activity semi-conductor film of said 
thin film transistor, The array substrate for flat-surface displays which equips said scanning line with the 
2nd wiring layer pattern in which a profile carries out abbreviation coincidence with the profile of said 
semi-conductor coat pattern including the signal line which carries out an abbreviation rectangular cross, 
a source electrode, and a drain electrode and which is manufactured by the manufacture approach 
according to claim 1. 

[Claim 5] The array substrate for flat-surface displays according to claim 4 characterized by having the 
channel protective coat which protects the channel section of said thin film transistor. 
[Claim 6] The array substrate for flat-surface displays according to claim 4 characterized by having the 
interlayer insulation film which consists said 2nd wiring layer pattern of a wrap and an inorganic 
insulating material, and the contact hole which pierces through this interlayer insulation film, and 
covering said interlayer insulation film with said photopolymer film. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the array substrate used 
for the flat-surface display of reflective molds, such as a reflective mold liquid crystal display. 
[0002] 

[Description of the Prior Art] In recent years, the display of the flat-surface mold which replaces a CRT 
display is developed briskly, and, especially as for the liquid crystal display, attention is attracted 
especially from advantages, such as little of the fatigue of a light weight, a thin shape, a low power, and 
an eye. 

[0003] For example, it explains taking the case of the liquid crystal display of the active-matrix mold 
with which the switching device has been arranged for every display pixel. Between the array substrate 
and the opposite substrate, a liquid crystal layer is held through the orientation film, and the active 
matrix liquid crystal display changes. As for the array substrate, the thin film transistor (it is hereafter 
called TFT for short.) to which two or more signal lines and scanning lines have been arranged in the 
shape of a grid on insulating substrates, such as glass, and used semi-conductor thin films, such as an 
amorphous silicon (a~Si:H), for it at each intersection part is connected. And the gate electrode of TFT 
is connected to the scanning line, a drain electrode is electrically connected to a signal line, respectively, 
and the source electrode is further connected to the electrical conducting material which constitutes a 
pixel electrode electrically. 

[0004] A color filter layer is arranged and the opposite substrate is constituted, if the counterelectrode 
which consists of 1TO on transparence insulating substrates, such as glass, is arranged and color display 
is realized. 

[0005] If it is in the array substrate used for the liquid crystal display of a reflective mold, the pixel 
electrode of the reflective mold which consists of aluminum (aluminum) etc. is formed in the maximum 
upper layer, and arranging the resin film of a thick mold between this reflective mold electrode layer and 
a downward wiring layer is performed. This thick mold resin film makes it possible to arrange so that the 
edge of 4 rounds of a reflective mold pixel electrode may cover the scanning line, a signal line, and TFT 
without increase of parasitic capacitance, raises a pixel electrode surface product by this, and it has it 
and it raises efficiency for light utilization. Generally the thick mold resin film also plays a role of 
flattening film for making the height of the pixel electrode from an insulating-substrate side into 
homogeneity, and making thickness of a liquid crystal layer into homogeneity. 

[0006] Moreover, generally preparing a random concavo-convex pattern is performed in the front face of 
the thick mold resin film that concentration of a viewing-angle property should be prevented. 
[0007] The manufacture approach of such a conventional array substrate for reflective mold flat- 
surface displays and its trouble are explained using drawing 4 . 

[0008] First, the 1st wiring layer containing scanning-line and gate electrode 1 1a and the 2nd wiring 
layer which contains wrap gate dielectric film 15, a signal line 31 and the source, and the drain 
electrodes 32 and 33 for these are formed. And when required, the interlayer insulation film (passivation 
film) 4 which consists of silicon nitride etc., and the contact hole 42 which pierces through this are 
formed. 

[0009] Then, much projections 7 are formed by leaving the resin film in the shape of a dot pattern by 
spreading of the resin film, and patterning using a mask pattern in each schedule field which arranges 
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the pixel electrode of a reflective mold. 

[0010] Fluid low resin **** is comparatively coated after formation of the pattern of projection 7. And 
after performing alignment of the mask pattern using a separate mask pattern, and the array substrate 
under manufacture, removal of exposure, development, and non-hardening resin is performed again. Thus, 
the large resin film of the thickness which has a through hole 52 is formed in a predetermined part. A 
through hole 52 is a contact hole for making it flow through the pixel electrode and the source electrode 
33 of the schedule arranged on this thick mold resin film 5. 

[001 1] After such the 2nd step of resin film coatings and patterning, it corresponds to the pattern of the 
projection 7 prepared beforehand correctly, and the concavo-convex pattern 55 is formed in the front 
face of the thick mold resin film 5. 
[0012] 

[Problem(s) to be Solved by the Invention] In order to form the thick mold resin film which equips a 
front face with a concavo-convex pattern as it is the manufacture approach of the above-mentioned 
conventional array substrate for reflective mold flat-surface displays, the separate patterning process 
and the separate mask pattern of a sake for preparing the projection beforehand were needed. After 
forming the thick mold resin film equipped with the through hole, even if it is going to prepare a 
concavo-convex pattern, a patterning process separate from a separate mask pattern is completely 
needed similarly. 

[0013] All were difficult although various methods of obtaining the concavo-convex pattern as a design 
without a separate patterning process were also tried. Therefore, it was believed that a separate mask 
pattern and a patterning process were required. 

[0014] This invention is made in view of the above-mentioned trouble, and offers the manufacture 
approach that a patterning routing counter and a manufacturing cost can be reduced, in the 
manufacture approach of the array substrate used for a reflective mold flat-surface display. 
[0015] 

[Means for Solving the Problem] The manufacture approach of the array substrate of claim 1 so that the 
switching element arranged to the pixel field on a substrate and wiring for supplying a driving signal to 
these switching elements may be covered Penetrating the coating process which coats insulating 
photopolymer liquid, and light is kept nearly completely. The section, The exposure process exposed on 
the photopolymer film using the mask pattern which has the transflective section with few amounts of 
light transmission per unit area to the aforementioned omission section, It is characterized by including 
the contact hole which penetrates said photopolymer film and the process which forms a concavo- 
convex pattern, and the process which forms a pixel electrode on said concavo-convex pattern of said 
photopolymer film. 

[0016] By the above-mentioned configuration, the patterning routing counter and manufacturing cost for 

array substrate manufacture can be reduced. 

[0017] 

[Embodiment of the Invention] The manufacture approach of the array substrate concerning the 
example of this invention is explained using drawing 1 -3. 

[0018] Drawing 1 is the typical important section laminating sectional view of the array substrate in the 
middle of the manufacture for explaining the patterning process of the thick mold resin film concerning 
an example. Drawing 2 is an important section laminating sectional view about the completed array 
substrate concerning an example. Drawing 3 is the typical top view showing the configuration of the 
completed array substrate. The line of A-A in drawing 3 , B-B, and C-C corresponds to the part of TFT 
in drawing 1 -2, Cs formation section, and the scanning-line pad section, respectively. 
[0019] First, the basic configuration of an array substrate is explained using drawing 2 -3. The 
configuration explained here is the same as that of the conventional array substrate except for the 
structure inside the layer of the thick mold resin film 5 which appears in part in drawing 2 . 
[0020] As shown in drawing 3 , it is arranged so that the array substrate 10 and two or more signal lines 
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31 and two or more scanning lines 1 1 may cross at right angles mutually through gate dielectric film 15 
( drawing 2 ). TFT7 for switching the signal input from the signal line 31 to the pixel electrode 62 
according to the scan pulse which is divided by the signal line 31 and the scanning line 1 1 and which the 
pixel electrode 62 of a wrap reflective mold is arranged as a pattern of the maximum upper layer, and is 
impressed to the scanning line 11 near an intersection with the upper signal line 31 from the lower layer 
scanning line 1 1 and this in the whole abbreviation for this pixel for every pixel is arranged. 
[0021] As shown in drawing 2 , the pixel electrode 62 is laid on the thick mold resin film, the thickness of 
1 micrometers or more, for example, 3-micrometer thickness, which has the concavo-convex pattern 55 
on a front face, 5. This thick mold resin film 5 is arranged so that the whole abbreviation for a pixel field 
may be covered with the interlayer insulation film 4 put on this from a lower part. In addition, there is no 
structure in the interior of the layer of the thick mold resin film 5 in any way, and the structure is not 
prepared at all between the thick mold resin film 5, and the film 4 of the lower part, i.e., an interlayer 
insulation film. That is, the layer of the thick mold resin film 5 consists of a uniform resin object which 
consists of one resin ingredient. 

[0022] The contact hole 42 which exposes the source electrode 33 of TFT7 in an interlayer insulation 
film 4 is formed, and a contact hole 53 is established in the thick mold resin film 5 so that the contact 
hole 42 of an interlayer insulation film 4 may be overlapped. Thereby, the pixel electrode 62 is 
electrically connected to the source electrode 33 through these contact holes 42 and 53. 
[0023] In addition, as shown in drawing 3 and the abbreviation center section of drawing 2 , the float 
pattern 35 for forming auxiliary capacity (Cs) is formed by the same metal layer as signal-line 31 grade, 
and the contact holes 43 and 53 for connecting this float pattern 35 with the pixel electrode 62 
electrically are formed like the part of the source electrode 33. 

[0024] Next, the patterning process of the thick mold resin film 5 is explained using drawing 1 . 
[0025] First, after deposition and formation of contact holes 42 and 43 of an interlayer insulation film 4 
are completed, coating of the photosensitive hardenability resin 50 of a positive type is carried out. 
Then, exposure actuation using a mask pattern is performed. 

[0026] As shown in drawing 1 , while extracting corresponding to the part in which contact holes 52 and 
53 are established and forming the section 82, corresponding to the part established in the crevice 56 of 
the concavo-convex pattern 55, the transflective section 81 which makes light penetrate partially is 
formed in a mask pattern 8. This transflective section 81 can be formed with the screen pattern of 
mesh-like a metal membrane pattern and others like the halftone exposure technique for forming a 
resist pattern with a level difference. Moreover, the transflective section 81 can be formed also by a 
metal membrane's extracting and attaching the suitable coloring film for the section. 
[0027] It extracts, and the same strong exposure as the usual exposure technique is performed by the 
exposure using such a mask pattern 8 in the part of the section 82, it extracts by it in the part of the 
transflective section 81, and the so-called halftone exposure with few amounts of transmitted lights per 
unit area than the section 82 is performed. 

[0028] The pattern of the thick mold resin film 5 which has the contact holes 52 and 53 as shown in the 
broken line of drawing 1 , and the concavo-convex pattern 55 is obtained by performing development 
and removal of non-hardening resin after such exposure actuation. This thick mold resin film 5 is an 
insulator layer which generally has preferably 1 micrometers or more of thickness of 2 micrometers or 
more. 

[0029] Next, the more detailed example about the manufacture approach of the array substrate 
concerning an example is explained. 

[0030] (1) Make 230nm (MoW film) of molybdenum-tungsten alloy film deposit by the spatter on the 1st 
patterning glass substrate 18. And gate electrode 11a which consists of the 176 scanning lines 11 and 
the extension section of those for every rectangle region with a diagonal dimension of 2.2 inches (56mm), 
and the scanning line 11 and the large auxiliary capacity line 12 of the width of face of the abbreviation 
same number are formed by patterning using the 1st mask pattern. 



-5- 



[0031] Scanning-line connection pad 11b is formed in coincidence at periphery section 10a for 
connection of the array substrate 10. 

[0032] (2) Deposit oxidation and the silicon nitride film of 350nm thickness which makes the 2nd 
patterning **** and gate dielectric film 15 (SiONx film). After processing a front face by fluoric acid, 
membranes are formed continuously, without putting the silicon nitride film (SiNx film) of 200nm of 
thickness for forming the amorphous silicon (a-Si:H) layer of 50nm thickness for creating the semi- 
conductor film 36 of TFT7, and the channel protective coat 21 grade of TFT7 further to atmospheric air. 
[0033] After applying a resist layer, the channel protective coat 21 is created on each gate electrode 
11a with the rear-face exposure technique which uses as a mask the pattern of the scanning-line 11 
grade obtained by the 1st patterning. At this time, the insulating protective coat 22 remains also on 
each scanning line 11 and the auxiliary capacity line 12. 

[0034] (3) Deposit the phosphorus dope amorphous silicon (n+a-Si:H) layer of 50nm thickness for 
creating the low resistance semi-conductor film 37 with the same CVD method as the above after 
processing the front face which an amorphous silicon (a-Si:H) layer exposes by fluoric acid so that 
ohmic contact with the 3rd good patterning may be obtained. 

[0035] Then, the three-layer metal membrane (Mo/aluminum/Mo) which consists of the bottom Mo 
layer of 25nm thickness, an aluminum layer of 250nm thickness, and a top Mo layer of 50nm thickness is 
deposited by the spatter. 

[0036] And after using the 2nd mask pattern and exposing and developing a resist, patterning of an a- 
Si:H layer, a n+a~Si:H layer, and the three-layer metal membrane (Mo/aluminum/Mo) is carried out 
collectively. Under the present circumstances, after etching a three-layer metal membrane by the mixed 
liquor of a phosphoric acid, a nitric acid, an acetic acid, and water, plasma etching was performed about 
the a-Si:H layer and the n+a-Si:H layer. 

[0037] By this 3rd patterning, the drain electrode 32 which extends from 220x3 a signal line 31 and each 
signal line 31, and the source electrode 33 are created for every rectangle region with a diagonal 
dimension of 2.2 inches (56mm). The float pattern 35 for auxiliary capacity formation is created in the 
field which can come, simultaneously laps with the auxiliary capacity line 12. 

[0038] On the other hand, although not shown in drawing, in the periphery connection field of the array 

substrate 10, the signal-line pad pulled out from the signal line 31 is created by coincidence. 

[0039] (4) the 4th patterning — deposit the interlayer insulation film 4 which consists of a silicon nitride 

film of 200nm thickness on the multilayers pattern obtained as mentioned above. 

[0040] After exposure by the 3rd mask pattern, and development, while removing the interlayer 

insulation film 4 on the source electrode 33 and creating a contact hole 42 by the wet etching using 

buffered fluoric acid (BHF), an interlayer insulation film 4 is removed in the specific part on the float 

pattern 35, and a contact hole 43 is created. Moreover, the 1st gate dielectric film 15 and the interlayer 

insulation film 4 on scanning-line pad section 1 1b are removed, and a contact hole 41 is created. 

[0041] (5) The 5th patterning ( drawing 1 ) 

After exfoliating the resist pattern used for the 4th patterning of the above, the photosensitive 
hardenability resin liquid 50 of the positive type which consists of acrylic resin is applied to homogeneity 
by the coating machine so that the thickness after desiccation may be set to 3 micrometers. And after 
performing exposure actuation using the 4th mask pattern 8 which is explained below, washing actuation 
of removing development, postbake, and non-hardening resin is performed. 

[0042] A mask pattern 8 consists of a metal membrane pattern on a glass plate. It extracts for every 
part corresponding to the above-mentioned contact holes 42 and 43, the section 82 is formed, and 
much transflective sections 81 are arranged in other [ the great portion of] fields. The transflective 
section 81 can be formed with the striped metal membrane pattern with which it comes to arrange a 
thin line in parallel, or the polka-dot pattern with which the metal membrane of the shape of a small 
island was arranged. 

[0043] It extracts, and sufficient exposure is performed by the exposure actuation using such a mask 
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pattern 8, and the contact holes 52 and 53 which carry out abbreviation coincidence, respectively are 
formed in contact holes 42 and 43 after removal of non-hardening resin of it in the part of the section 
82. Moreover, it is controlled by the part where much transflective sections 81 are arranged so that it 
extracts and the amount of transmitted lights per unit area becomes 15% to the section 82, and the 
concavo-convex pattern 55 for giving a light-scattering function to the pixel electrode 62 of a reflective 
mold is formed in it by forming many crevices 56 which have a depth of 1 micrometer by this 
corresponding to the transflective section 81. 

[0044] In addition, the amount of transmitted lights in the above-mentioned omission section 82 also set 
up the rate of the amount of transmitted lights corresponding to the exposure time by which it is 
changed variously, and extracts here and the stable exposure in the section 82 is attained by the 
exposure time. 

[0045] This thick mold resin film 5 is the example of illustration, and when assembled by the liquid 
crystal display, it plays the role of the flattening film which makes thickness of a liquid crystal layer 
abbreviation homogeneity. 
[0046] (6) The 6th patterning ( drawing 2 -3) 

After depositing the aluminum (aluminum) layer of 40nm thickness by the spatter, the pixel electrode 62 
is created by patterning using the 5th mask pattern. To coincidence, the wrap pad section covering film 
61 is created for scanning-line pad section 11b. 

[0047] In forming the pattern of the thick mold resin film 5 as it is the manufacture approach of the 
above-mentioned example, the contact holes 52 and 53 which pierce through the thick mold resin film 5, 
and the concavo-convex pattern 55 of the front face of the thick mold resin film 5 can be formed by 
exposure actuation of using one mask pattern 8 for coincidence. 

[0048] In the above-mentioned explanation, although explained that the thick mold resin film 5 was 
formed with the photopolymer of a positive type, it is also possible to use the photopolymer of a 
negative mold. In this case, in a mask pattern 8, although it extracts and the section and a perfect non- 
penetrated part interchange, the configuration of the transflective section 81 can completely be made 
the same. 

[0049] In the above-mentioned explanation, although explained as a switching element for every pixel as 
a thing using TFT of a reverse stagger mold which has a channel protective coat, if a contact hole and a 
concavo-convex pattern are prepared in the resin film of a thick mold even if a switching element is the 
thing of other types, it can completely carry out similarly. 
[0050] 

[Effect of the Invention] In the manufacture approach of the array substrate used for a reflective mold 
flat-surface display, a patterning routing counter and a manufacturing cost can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the laminating sectional view of the array substrate for explaining exposure actuation of 
the thick mold resin film concerning the manufacture approach of an example, and the configuration of 
the mask pattern for it. 

[Drawing 2] It is the laminating sectional view corresponding to drawing 1 showing the completed array 
substrate concerning an example. 

[Drawing 3] It is the typical important section top view of the completed array substrate. 

[Drawing 4] It is the laminating sectional view showing the laminated structure of the array substrate of 

the conventional example typically. 

[Description of Notations] 

10 Array Substrate 

11a Gate electrode 

12 Auxiliary Capacity Line (Cs Line) 

15 Gate Dielectric Film 

33 Source Electrode of TFT 

35 Flow for Cs Formation, and Pattern 

4 Interlayer Insulation Film 

42 43 Contact hole of an interlayer insulation film 

5 Thick Mold Resin Film 

52 53 Contact hole of the thickness mold resin film 

55 Concavo-convex Pattern of Front Face of Thick Mold Resin Film 

62 Pixel Electrode of Reflective Mold 

8 Mask Pattern 

81 Transflective Section of Mask Pattern (Halftone Exposure Section) 

82 Mask Pattern Extracts and it is Section. 
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